Distinct regions of human glycophorin A enhance human red cell anion exchanger (band 3; AE1) transport function and surface trafficking.
Human red cell glycophorin A (GPA) enhances the expression of band 3 anion transport activity at the cell surface of Xenopus oocytes. This effect of GPA could occur in two ways, enhancement of band 3 anion transport function or enhancement of band 3 trafficking to the cell surface. We have examined the GPA effect using GPA mutants. We compared the sequences of GPA and its homolog glycophorin B (GPB; which does not facilitate band 3 cell-surface activity or trafficking) to identify candidate regions of GPA for study. We constructed several GPA or GPB mutants, including naturally occurring GPA/GPB hybrid molecules and insertion, deletion, and substitution mutants. We analyzed the effects of the mutant proteins on band 3-specific chloride transport and surface presentation using co-expression in Xenopus oocytes. We find that the C-terminal cytoplasmic tail of GPA enhances trafficking of band 3 to the cell surface, whereas the extracellular residues 68-70 increase the specific anion transport activity of band 3. In addition, examination of the oligomerization of GPA mutants showed that single amino acid substitutions N-terminal to the transmembrane domain greatly reduce SDS-stable GPA dimer formation, implying that regions outside the transmembrane domain of GPA are important for GPA dimer formation.